NU Science Journal 2010; 6(2): 173 - 181

v
A aa v Y v

2 = a IS4 a
msnsftinadlulnaduey madidsmvrziumsdasiisdamaiin
Fast Protein Liquid Chromatography

9 9
TN WIAINA* BINY AAITANTHE FINa ANTANTYHY

ad a o a a J o
AT 1190125 uzanas a1d uagging leiu

Quantitative Hemoglobin A2 for Diagnosis of Beta-thalassemia Trait

by Fast Protein Liquid Chromatography Technique
Jirapas Jongjitwimol*, Orathai Tangvarasittichai, Surapon Tangvarasittichai,

Keasinee Phengthaworn, Malichat Lipo and Suwit Chaimun

MATFUNATAMIUNNG Az ERNYMAAT UHINeasWsANT SandaiinaTan 65000

*Corresponding author. E-mail: jirapasj@nu.ac.th
unAaeo

v A A S a a P2 IS ] 1
saasiodulsalaiandanieinuioslulszimalne awisonieneanis
wugnssuggnuauld msasrameieliansdadiunumdraylumsatguuaziloaiu
v oA =2 dyd @ as a < a = a Y as

Tsasdadiie msanutidumsiauIsminsnnnzilsinadluTnaduey A1695 Fast
Protein Liquid Chromatography (FPLC) Tagl¥naduiiviia HiTrap™" Q HP Isz¥drotuion
@ [l =) ~ v ax ¢ Y ax A ax

132 #0619 euieunnds HPLC Fuilu3Tuiasigiu wuiinuaived HbA, 5 99 10% 33

k4

FPLC fiaanw’lh Annwsuwiz aninenanan Aiuesaan Seeaz 100 frua Taelin
ANUAUWUTINAD 0986 (r = 0.986), P-value < 0.001 a5114413% FPLC awsnl¥itdaiio

Y [~ = Y 1A a A
WINSLUATIaT LY MlﬂﬂﬂNiJl]ﬁzﬁ“ﬂ‘ﬁﬂW‘l

AidAy: 3TuTnatiuey) WinziMs1aadiile Fast Protein Liquid Chromatography



174 NU Science Journal 2010; 6(2)

Abstract

Thalassemia is the most common genetic disease in Thailand. Its gene could be passed on
to the offspring, so laboratory investigation plays an important role on control and prevention of
severe thalassemia. This study performs a modified FPLC method with HiTrapTM Q HP column for
quantification of HbA,. Then, 132 EDTA blood samples were analyzed by both FPLC and HPLC
which is the standard method. 5-10 % HbA, concentration was the cut-off range of FPLC method
that showed 100% of sensitivity, specificity, positive predictive value and negative predictive value
for beta-thalassemia trait diagnosis. Moreover, the results of FPLC method were significantly
correlated with those of HPLC (r = 0.986, P<0.001). In conclusion, FPLC method could effectively

be used as a diagnosis method for beta-thalassemia trait

Keywords: hemoglobin A, (HbA,), beta-thalassemia trait, Fast Protein Liquid Chromatography
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EDTA blood 132 §298619 &3r1umIasaniniizuenyiauazlSinaves Hb laoly
19509 HPLC: Bio-Rad 11n¥iostljiiamsguéiseTsasiaadiie Tsawennnanmiinenasuisais
2.1n3eailo gunsein 1¥lumsdnu
2.1) HPLC (Variant, Bio-Rad Laboratories, California, USA)
2.2) FPLC (AKTA prime, Amersham Biosciences, Sweden)
2.3) HiTrapTM Q HP column (GE Healthcare, Sweden)
2.4) pH meter (pH 900, Precisa, Switzerland)
3. 3EMsfny
3.1) 11 hemolysate (50 pL EDTA blood Wera1i 1 mL 0.05M Tris buffer pH 8.0) WU
A 9 v Jd a . ™ a aa 9 .
1n5049 FPLC Tagldnoauiivtia HiTrap © Q HP vu1a 1 Haaans 1av 1y flow rate 3 mL/min
3.2) m3asunasnnudutuse g buffer A (0.05M Tris buffer pH 8.0) 118 buffer
1w @ I @ @ a
B (buffer A:1M NaCl ratio 1111 1:1) asuaadlumsg 1 Wudmen Hb oenuazgnialium
A28 UV detector 1AUEIAAULAT 280 nm uamaaﬂmvﬂu chromatogram

3.3) W Tsunsudnuiinildng i uagswauraiiuiosazves HbA/E (%HbA /E)
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EDTA blood $117% 132 §10819 fiHumsasaninsziuensiiauazalSuiaves
3TuTnatiuda03s HeLC 1fludediudeanulnd (HbA, < 3.5%) 40 510, B-thalassemia  trait
(HbA2 =3.5-10%) 28 318, HbE trait (HbE = 10-40%) 29 318, B-thalassemia/HbE (HbE = 40-60%) 5
57 1182 homozygous HbE (HBE > 60%) 30 318 1i{on3193m51zr@inm HbA, &101n509 FPLC
Tdna1lumsasiniinsizrnielu 8 u1Ri Tae retention time Y83 HbA, 11ag HbE iy 0.68 W1#i
diothransinszd i 1dnnSeufousunanmsasiadns i 1dannses HPLC  Wusdl
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ANUANIUTINNY 0.986 (r = 0.986), P-value < 0.001

1519 1 9518152419 Buffer A 1ag Buffer B

Volume (ml) Buffer A (%) Buffer B (%)

0 100 0

3.69 100 0

4.69 80 20

5.69 60 40

6.69 40 60

7.69 20 80

8.69 0 100

14.69 100 0
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ms1a 2 wWSeudieuil5ana Hb A/E 11891035 HPLC uaz FPLC lun@azngu

Number (%) Mean of %Hb A,/E (SD)
Sample group
n=132) HPLC FPLC
Normal 40 (30.30) 2.62(0.31) 3.38 (0.74)
[-thalassemia trait 28 (21.21) 4.98 (0.67) 7.44 (0.91)
Hb E trait 29 (21.97) 25.23 (3.14) 24.45 (3.79)
[B-thalassemia/Hb E 5(3.79) 51.16 (3.72) 34.75 (5.46)
homozygous Hb E 30 (22.73) 78.26 (5.60) 74.99 (6.52)
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%HbA2IE by FPLC : AKTA prime

0 10 20 3IU A'lIU 5IU 60 70 80 90
%HbA2IE by HPLC : Bio-Rad

g1 wlSeuifisuanuduiusvues %HbA /E 521131935 HPLC 11 FPLC t1ag i1 cut-off 494
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1519 HbA, 5 89 10% Whunaai lumsdadudily p-thalassemia trait
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%HbA2IE by FPLC :AKTA prime

T T T T T
Maormal Beta-thal trait Hb E trait Beta-thal/Hb E Homo Hb E

Group of sample
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a

[~ o { o
HbA, 5 89 10% Wunasi lumsdadugdiuily p-thalassemia trait
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MI9 3 mmummé’ﬁnﬂu [-thalassemia trait 48 Non B-thalassemia trait A183% FPLC
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u

B-thalassemia trait

HPLC

Method
B-thalassemia trait Non B-thalassemia trait

FPLC criteria :
HbA, 5-10% 28 0
HbA, < 5%, HbE > 10% 0 104
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